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"A wire-bound telecommunication device and a circuit for use in such a device" 



The present invention relates to a wire-bound telecommunication device 
comprising terminals for coupling the device to a subscriber line of a telecommunication 
network, a transmission circuit, and a signal energy detecting arrangement. 

The present invention further relates to a circuit for use in a wire-bound 
5 telecommunication device. 



A wire-bound telecommunication device of the above kind is known from 
M the US Patent No. 5,519,774. In this US patent, the signal energy of an alerting signal is 
y 10 detected on the basis of a filtered signal. For filtering tone comprised in the alerting signal 
% narrow frequency band filters are used. Such filters are complex and use a lot of chip area. 
O Besides, no other use of the energy detector can be made because it can only measure the 

1^ energy in a pre-filtered frequency band. 

O 15 

It is an object of the present invention to provide a wire-bound 
telecommunication device comprising a signal energy detection arrangement which is simple 
and low cost in terms of chip area, and which can be used for other purposes than energy 
determination of tones. 

20 To this end the wire-bound telecommunication device is characterised in 

that the signal energy detecting arrangement comprises means for determining a time-domain 
signal representing the signal energy of a signal on the subscriber line in a predetermined 
time interval. The present invention is based upon the insight that by not limiting the energy 
detection to small frequency bands of an input signal, the complete frequency spectrum can 

25 be monitored. Herewith, all kinds of signals can be detected and/or monitored. Preferably, 
the signal protocol should be known so that deterministic signal energy detection can be 
applied for predetermined signals in the signal protocol. 

Embodiments of a wire-bound telecommunications device according to the 
present invention are claimed in the dependent claims. Signal energy can be determined 
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cyclically or can be triggered by a trigger pulse generated at predetermined points of time. In 
one embodiment, the end of a tone alerting signal is detected and thereafter an FSK-detector 
(Frequency Shift Keying) for detecting a succeeding caller identification signal is initiated. At 
the same time, an AC-line impedance is switched parallel to the subscriber line. Because the 
5 signal energy detecting arrangement also 'sees' the FSK signal, power drops in such a signal 
can be easily detected. This is based upon the insight that the frequency spectrum of power 
drops is not confined to predetermined frequency bands and that thus filtering can not be 
applied for isolating power drops in the signal. If such a power drop lasts for too long a 
period, the wire-bound telecommunication device's idle state impedance is restored. In 
10 another embodiment, the signal energy detecting device can be used for monitoring 

subscriber line load variations. The signal energy determination according to the present 
invention is thus extremely simple and is flexible in use for detecting and monitoring all 
13 kinds of signals and for initiating control functions. Signal deviations are 'seen' without 
y! being limited in frequency. If the signal protocol is modified, e.g., by including an additional 
fi 15 signal, the signal energy determination can easily be adapted so that also this additional 
W signal is monitored. 

q The present invention will now be described, by way of example, with 

;2f 20 reference to the accompanying drawings, wherein 

y Fig. 1 schematically shows a wire-bound telecommunication device 

according to the present invention, 

Fig. 2 shows a first embodiment of a signal energy detector according to 
the present invention, 

25 Fig. 3 shows a second embodiment of an signal energy detector according 

to the present invention, and 

Fig. 4 shows signals in a wire-bound telecommunication device according 
to the present invention. 

Throughout the figures the same reference numerals are used for the same 

30 features. 

Fig. 1 schematically shows a wire-bound telecommunication device 1 
according to the present invention. The device 1 comprises terminals 2 and 3 for coupling to 
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a subscriber line 4 of a telecommunication network. Such a network can be an analog public 
switched telephone network, or any other suitable network, preferably offering a so-called 
caller identification service. With such a service, a subscriber gets information about the 
caller's IDentity such as the caller's telephone number and name. Upon reception of 
5 caller_ID information such information can be displayed on a display 5 comprised in the 
device 1. In a caller_K> signal protocol, first a so-called tone alerting signal TAS is received 
upon which the device 1 is prepared to receive the actual caller_ID information, e.g., in the 
form of FSK (Frequency Shift Keying) data (see Fig. 4). For starting the preparation phase, 
the end of the tone alerting signal TAS must be detected. In a British Telecom system, the 
10 end the TAS is signalled by two tones having the respective frequencies 2130 Hz ± 1.1% 
and 2750 Hz ± 1.1%. In a US Bellcore telecom system, the end of TAS tones are 2130 Hz 
± 0.5% and 2750 Hz ± 0.5%. It can thus readily been seen that a wire-bound 
Q telecommunication device designed for the US market applying narrow-band tone filtering as 
2 of US 5,519,774 is not suitable for the British market. A costly re-design is needed because 
pO 15 such a US-phone would simply not detect BT end of TAS tones. This is due to the fact that 
kj the tone tolerance in the BT system is greater than in the Bellcore system for which the 
S narrow band filters were designed. The present invention does not show such a big 
: disadvantage. The wire-bound telecommunication device 1 further comprises a transmission 

O circuit 6 coupled to the terminals 2 and 3 via a rectifier bridge 7 and a cradle switch 8, a 
J£ 20 programmed microcontroller 9 comprising ROM and RAM memory, an energy detecting 
0 arrangement 10, and an FSK detector 11. The transmission circuit can be an IC type 
TEA106x or TEAlllx, being readily available onto the market. The energy detecting 
arrangement 10 and the FSK detector 11 are coupled parallel to the subscriber line 4. Further 
shown is line-current interrupting transistor 12 for allowing pulse dialling. Instead of pulse 
25 dialling tone dialling can be applied. Then, via the transmission circuit 6 dialling tones are 
put on the subscriber line 4. For processing a caller's ringing signal on the subscriber line 4, 
the device 1 comprises a DC-decoupled bell 13. AC-coupling is achieved by a capacitor 14 
in series with the bell 13. After reception of the caller_ID information, an AC line 
terminating impedance 15 is switched parallel to the line 4. 
30 Fig. 2 shows a first embodiment of the signal energy detector 10 

according to the present invention. In this analog embodiment, the detector 10 comprises a 
comparator 20 for comparing a signal IN on the subscriber line at a terminal 21 with an 
amplitude reference signal AREF at a terminal 22. If the signal IN exceeds the reference 
signal AREF, at an output 23 of the comparator 20 a signal state transition occurs, 
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practically resulting in a sequence of non-equidistant pulses of an unequal duration. These 
output pulses are fed to an integrator 24 which integrates the pulses over a predetermined 
interval T, e.g., 8 msec. Thereafter the integrator is reset and integration starts again. At an 
output 25 of the integrator 24 a time-domain signal IIN is thus available representing the 
5 signal energy of a signal on the subscriber line 4 in a predetermined interval T. The signal 
HN is compared with an energy reference signal EREF by a comparator 26. At an output 27 
of the signal energy detector 10 a control signal LLB, a low-level bit, is available. The low- 
level bit can be used to detect the end of TAS tones, to detect power drops in the FSK 
signal, to monitor subscriber line load variations, or for any other suitable use. In the sequel 
10 use of the low level bit LLB for end of TAS detection and FSK signal power drop detection 
will be described in more detail. 

Fig. 3 shows a second embodiment of the signal energy detector 10 
O according to the present invention. In this digital embodiment, the detector 10 comprises an 
i~f analog-to-digital converter 30, a low-level bit comparator/counter 31, and s caller_ID register 
P~ 15 32. Basically, the same function is performed as in the analog embodiment of the detector 
bj 10. The comparator/counter 31 comprises a comparator 33 functioning as an amplitude 
p detector and a counter 34 functioning as a presetable counter. The amplitude detector 
; provides pulses as described in regard of Fig. 2 and the LLB, a counter overflow bit, 

Q indicates whether the average pulse energy and herewith the average of the signal IN was 

20 above or below a given energy level. In the example given a bit value "0" represents a 
C 3 relatively high energy level and a bit value "1" represents a relatively low energy level. 
Herewith, because detecting is not limited to a narrow predetermined frequency band, 
arbitrary tones can be detected and also power drops in a signal. If the signal protocol 
changes, e.g., because an additional pulse is included, the microcontroller 9 can easily be 
25 reprogrammed to also detect such an additional tone. Further shown in Fig. 3 is a data 35 
bus for coupling of the detector 10 to the microcontroller 9. 

Fig. 4 shows the signals TAS and FSK in the input signal IN on the 
terminals 2 and 3 of the wire-bound telecommunication device 1 according to the present 
invention, and the low-level bit LLB at the output 27 or in the register 32 of the detector 10. 
30 Further shown is a so-called DC-wetting pulse DCW. The signals TAS and FSK are included 
in a callerU) signal protocol which is assumed to be known at the programming stage of the 
wire-bound telecommunication device 1. For supporting several callerJD protocols, a switch 
(not shown) could be provided at the bottom of the device 1. At different positions of the 
switch imprinted indications could be given to indicate predetermined protocols. The position 
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of such a switch could be detected by the microcontroller 9 so as to distinguish detection 
protocols pre-loaded in the microcontroller 9. The subscriber could then simply adjust the 
device 1 to various protocols. Because the DC-wetting pulse DCW must be available at a 
given time after the signal TAS, e.g., after 20±5 msec, the end of TAS must be detected. In 
5 the example given, the TAS tone is applied to the line by the exchange in the network more 
than 110 msec after line reversal which is detected by the callerJD IC (Integrated Circuit) 
switched parallel to the transmission IC 6. During the occurrence of the signal TAS, in a 
predetermined time interval, e.g., 8 msec, the energy on the subscriber line 4 is above the 
energy reference level ERER The measurement can be done cyclically or can be triggered 
10 each time a trigger pulse is received from the microcontroller 9. Measurement can be started 
after line reversal detection or upon detection of a ringing signal. For detecting a valid signal 
TAS, during a time interval having a length between 88 msec and 110 msec, the low-level 
Q bit LLB should remain M 0". This time interval is fixed for a given signal protocol, e.g., the 
il BT protocol. For this reason, energy detection can be applied for determining the presence of 
I 4 ; 15 the signal TAS. Because the energy reference EREF is a number in a register it can easily be 
W modified by the programmed microcontroller 9. After a valid TAS, the DC-wetting pulse 
O DCW is generated, 20±5 msec after the end of TAS. FSK-data comprising the callerJD 

information is put on the subscriber line more than 45 msec after the end of TAS. The DC- 
O wetting pulse DCW is sent to the network for acknowledging the reception of a valid TAS 

20 and for preparing the device 1, notably the FSK detector 11, for the reception of data. In the 
0 example given such data are FSK callerJDD data. Advantageously, the detector 10 can also 
be used for detecting power drops in the signal FSK. If such a power drop would last too 
long, no correct reception of callerJD information is achieved. In such a case, the idle state 
impedance is restored within 150 msec. Typically, a power drop lasting more than 40 msec 
25 is interpreted as receiving invalid caller_ID data. Power drop is detected by the 

microcontroller 9 by reading the low-level bit LLB while knowing that the signal FSK is 
present more than 45 msec after the end of TAS. Because of this a priori known signal 
timing, signals can be distinguished, in the given example the signals TAS and FSK. In Fig. 
4, below the signal FSK, the low-level bit sequence "0000" indicates that there was no power 
30 drop and the low-level bit sequence "0100" indicates there actually was a power drop. 

In view of the foregoing it will be evident to a person skilled in the art 
that various modifications may be made within the spirit and the scope of the present 
invention as hereinafter defined by the appended claims and that the present invention is thus 
not limited to the examples provided. 
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1. A wire-bound telecommunication device comprising terminals for coupling 
the device to a subscriber line of a telecommunication network, a transmission circuit, and a 
signal energy detecting arrangement, characterised in that the signal energy detecting 
arrangement comprises means for determining a time-domain signal representing the signal 

5 energy of a signal on the subscriber line in a predetermined time interval. 

2. A wire-bound telecommunication device as claimed in claim 1, wherein 
the signal energy is determined cyclically. 

D 3. A wire-bound telecommunication device as claimed in claim 1, wherein 

il the signal energy determination is initiated by a trigger pulse. 

10 4. A wire-bound telecommunication device as claimed in claims 1, 2 or 3, 

W wherein the telecommunication device operates according to a given signal protocol, the 
jK signal energy being determined during at least one predetermined expected signal interval. 

5. A wire-bound telecommunication device as claimed in claim 4, wherein 

O the signal protocol is a caller identification signal protocol and the expected signal interval 
{£: 15 comprises a tone alerting signal. 

0 6. A wire-bound telecommunication device as claimed in claim 5, wherein 

the signal energy determination is continued until a further expected signal interval 
comprising a caller identification signal. 

7. A wire-bound telecommunication device as claimed in claim 6, wherein a 
20 caller identification signal detector is initiated by an initiating pulse which is generated a 

predetermined time after the detection of the tone alerting. 

8. A wire-bound telecommunication device as claimed in claim 7, wherein 
the initiation pulse controls switching of an impedance parallel to the subscriber line. 

9. A wire-bound telecommunication device as claimed in claim 1, wherein 
25 the energy determination is used for monitoring subscriber line load variations. 

10. A circuit for use in a wire-bound telecommunication device comprising 
terminals for coupling the device to a subscriber line of a telecommunication network and a 
transmission circuit, the circuit comprising a signal energy detecting arrangement, 
characterised in that the signal energy detecting arrangement comprises means for 
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ABSTRACT : 

"A wire-bound telecommunication device and a circuit for use in such a device" 



In known telephone subscriber end stations a callerJD IC detects a tone 
alerting signal TAS alerting that successive callerJDD information can be received for 
displaying on a display of the phone. The known station applies narrow frequency band 
filters to detect tones indicating the end of TAS. Such a detection is not flexible as it can 
5 only be used for a specific caller_ID signal protocol. 

A flexible detector is proposed which can easily be adapted to widely 
varying protocols and which can also be used for other purposes such as the detection of 
power drops in an FSK signal. The detector comprises means for determining a time-domain 
signal representing the signal energy of a signal on the subscriber line in a predetermined 
10 time interval. 



Fig. 3. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of Atty. Docket 

EVERT M. BOSMA ET AL. PHN 16,611 

Serial No. Group Art Unit 

Filed : CONCURRENTLY Examiner : 

A WIRE-BOUND TELECOMMUNICATION DEVICE AND A CIRCUIT FOR USE IN SUCH 
A DEVICE 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

APPOINTMENT OF ASSOCIATES 



Sir: 

The undersigned Attorney of Record hereby revokes all 
prior appointments (if any) of Associate Attorney (s) or Agent (s) in 
the above-captioned case and appoints: 

DICRAN HAL A JI AN (Registration No. 39,703) 

JACK D. SLOBOD (Registration No. 26,236) 

c/o U.S. PHILIPS CORPORATION, Intellectual Property Department, 580 
White Plains Road, Tarrytown, New York 10591, his Associate 
Attorney (s) /Agent (s) with all the usual powers to prosecute the 
above-identified application and any division or continuation 
thereof, to make alterations and amendments therein, and to 
transact all business in the Patent and Trademark Office connected 
therewith. 

ALL CORRESPONDENCE CONCERNING THIS APPLICATION AND THE 
LETTERS PATENT WHEN GRANTED SHOULD BE ADDRESSED TO THE UNDERSIGNED 
ATTORNEY OF RECORD. 

Respectfully, 



:k E. Haken, Reg. 
?torney of Record 



26,902 



Dated at Tarrytown, New York 
this October 30, 1998 

S:\MK\MISCELNS\MB30MKE0.MA0 




FIG. 2 



21 



IN 



10 



30 

) 




33- 
AREF- 



31 
L 



LLB 



32 



-34 



J 



h-EREF 



35- 



FIG. 3 



3/3 



o 

® 

w 
w 

IB 
G 

o 

m 
O 

02 



TAS 

/ 



IN 




I 



1 1 1 1 1 1 1'.0 0 0 o oh 1 1 1 1 



FSK 



0 0 0 0 
0 10 0 



£110 msec 



88-110 
msec 



£45 msec 



20+5 
msec 



-DCW 



FIG. 4 



DECLARATION and POWER OF ATTORNEY 



ATTORNEY'S DOCKET NO.: 

PHN 16.611 



1 As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled 



"A wire-bound telecommunication device and a circuit for use in such a de vice 

the specification of which (check one) 
□ is attached hereto. 



□ was filed on 



as Application Serial No. 



and was amended on 



(if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, 
as amended by the amendment(s) referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance with 
Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign application(s) for patent 
or inventor's certificate listed below and have also identified below any foreign application for patent or inventor's certificate 
having a filing date before that of the application on which priority is claimed: 

PRIOR FOREIGN APPLICATION(S) 



COUNTRY 



APP.NUMBER 



DATE OF FILING 
(DATE,MONTH, YEAR) 



PRIORITY 

CLAIMED UNDER 35 
U.S.C. 119 



Europe 



97203329.4 



31 October 1997 



YES 



~ I hereby claim the benefit under Title 35, United States Code, §120 of any United States appiication(s) listed below and, 
ins<l#r as the subject matter of each of the claims of this application is not disclosed in the prior United States application in the 
mailler provided by the first paragraph of Title 35 United States Code, §112, I acknowledge the duty to disclose material 
mf|i_iriation as defined in Title 37, Code of Federal Regulations, §1, 56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 

H PRIOR UNITED STATES APPLICATION(S) 



APPLICATION SERIAL NUMBER 



FILING DATE 



STATUS (PATENTED, PENDING, 
ABANDONED) 



^ I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
Stms Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

PtffyER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute this 
appication and transact all business in the Patent and Trademark Office connected therewith, (list name and registration number) 



Algy Tamoshunas, Reg. No. 27,677 
Jack E. Haken, Reg. No. 26,902 



SEND CORRESPONDENCE TO: Corporate Patent Counsel; 
U.S. Philips Corporation; 580 White Plains Road; 
Tarrytown, NY 10591 


DIRECT TELEPHONE CALLS TO: 
(name and telephone No.) 
(914) 332-0222 


Dated: 


Inventor's Signature: 


Full Name of 
Inventor 


Last Name BOSMA 


First Name Evert 


Middle Name M. 


Residence & 
Citizenship 


City 

Eindhoven 


State or Foreign Country 
The Netherlands 


Country of Citizenship 
The Netherlands 


Post Office 
Address 


Street 

Prof. Holstlaan 6 


City 

5656 AA Eindhoven 


State or Country 
The Netherlands 


Zip Code 


Dated: 


Inventor's Signature: 


Full Name of 
Inventor 


Last Name VAN DAM 


First Name Frank 


Middle Name 


Residence & 
Citizenship 


City 

Adliswil 


State or Foreign Country 
Switzerland 


Country of Citizenship 
The Netherlands 


Post Office 
Address 


Street 

Soodstrasse 32 


City 

8134 Adliswil 


State or Country 
Switzerland 


Zip Code 



ATTORNEY'S DOCKET NO.: PHN 16.611 



Dated: 


Inventor's Signature: 


Full Name 
of Inventor 


Last Name THUS 


First Name Franciscus 


Middle Name J.M. 


Residence & 
Citizenship 


City 

Eindhoven 


State of Foreign Country 
The Netherlands 


Country of Citizenship 
The Netherlands 


Post Office 
Address 


Street 

Prof. Holstlaan 6 


City 

5656 AA Eindhoven 


State or Country 
The Netherlands 


Zip Code 


Dated: 


Inventor's Signature: 


Full Name 
of Inventor 


Last Name 


First Name 


Middle Name 


Residence & 
Citizenship 


City 


State of Foreign Country 


Country of Citizenship 


Post Office 
Address 


Street 


City 


State or Country 


Zip Code 


Dated: 


Inventor's Signature: 


Full Name 
dBrrventor 


Last Name 


First Name 


Middle Name 


Residence & 
Sftizenship 


City 


State of Foreign Country 


Country of Citizenship 


fpst Office 
Address 


Street 


City 


State or Country 


Zip Code 


Sited: 


Inventor's Signature: 


Full Name 
b& Inventor 


Last Name 


First Name 


Middle Name 


fcfsidence & 
citizenship 


City 


State or Foreign Country 


Country of Citizenship 


feost Office 
Mdress 


Street 


City 


State or Country 


Zip Code 


Dated: 


Inventor's Signature: 


Full Name 
of Inventor 


Last Name 


First Name 


Middle Name 


Post Office 
Address 


City 


State of Foreign Country 


Country of Citizenship 


Residence & 
Citizenship 


Street 


City 


State or Country 


Zip Code 


Dated: 


Inventor's Signature: 


Full Name 
of Inventor 


Last Name 


First Name 


Middle Name 


Post Office 
Address 


City 


State of Foreign Country 


Country of Citizenship 


Residence & 
Citizenship 


Street 


City 


State or Country 


Zip Code 



